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本论文利用相图计算的 CALPHAD 方法，对部分稀土 Sm 基合金的相图进行
了热力学优化与计算，主要研究结果如下： 
（1）基于文献报道的 Sm-X (B, Bi, Nd, Sb, Sn)各二元系的实验相图和热力学
信息，采用合理的热力学模型，优化与计算了上述共计 5个二元 Sm 基合金相图。
计算结果与实验数据吻合良好，并得到了一组合理自洽的热力学优化参数。利用
所得的优化参数，计算了各二元系的相图和相关热力学性质。 













































Owing to their special physical and chemical properties, the alloys formed with 
samarium have been found applications in all kinds of fields, such as rare earth 
permanent magnets, steel and Non-ferrous metals, nuclear energy industry, biological 
research and medical and functional ceramics. As an important tool, phase diagram 
can effectively enhance the development of new metal materials. The phase equilibria 
and thermodynamic database of Sm-based alloys is necessary to investigate for 
designing their compositions, structure and performance. 
In this work, thermodynamic assessment and calculation of phase diagram for the 
Sm-based alloy systems were carried out by the CALPHAD method. Major and 
detailed research results are listed as follow: 
(1) Based on the experimental phase equilibria and thermodynamic data, the phase 
diagram of the Sm-X (B, Bi, Nd, Sb, Sn) binary systems have been 
thermodynamically assessed and calculated. A set of self-consistent and reasonable 
parameters were eventually obtained, which led to a satisfactory agreement between 
the calculated results and experimental data. The related phase diagram and 
thermodynamic properties of these systems were calculated. 
(2) Based on the experimental phase equilibria and thermodynamic data, the phase 
diagram of the B-Tm, Ce-Ga and Dy-Nd binary systems have been 
thermodynamically assessed and calculated. A set of self-consistent and reasonable 
parameters were eventually obtained, which led to a satisfactory agreement between 
the calculated results and experimental data. The related phase diagram and 
thermodynamic properties of these systems were calculated. 
(3) With the primary binary thermodynamic parameters in the literature, the phase 
diagram of the Sm-B-Fe, Sm-Co-Sn, Sm-Fe-Sn and Dy-Fe-Nd ternary systems have 
been thermodynamically assessed and calculated based on the experimental phase 















which led to a satisfactory agreement between the calculated results and experimental 
data. The related isothermal sections of these systems were calculated. 
(4) With the primary binary and ternary thermodynamic parameters in the literature, 
the thermodynamic databases for phase diagram in the Nd-Fe-B-Dy and 
Sm-Co-Cu-Fe systems have been developed. The related vertical sections and phase 
fraction diagrams were calculated by using these databases. These calculated results 
will provide theoretical guidance for the research and design of rare earth permanent 
magnets with superior properties. 
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